小型超音速無人飛行機の空力特性に関する研究 : 研究成果報告 by 木村  博幸 et al.
小型超音速無人飛行機の空力特性に関する研究 : 
研究成果報告
著者 木村  博幸, 羽田  尚太, 工藤  摩耶, 溝端  一秀









著者 木村  博幸, 羽田  尚太, 工藤  摩耶, 溝端  一秀

























???????????????????????? 1???????????????? 3 m?
??????? 100?200 kg?????????????? 1.4?2.0????????????





















??????????????????? K?????[5]????? 2 (a)?????????
? 1 ?????????????????????????????????????????
???????????????????????????????????????????
?????? 30 deg.????????????? 50 deg.??????????????????
?????KL??????????????????KH??????????????? 3.5 m?
???? 36 cm??????????????? 2.84 m????????? 2.19 m??????





????????????? 50 deg.?? 







?????? ? ? ?
?????? ???????????? ???????????? ????????????
??????? ????????????? ????????????? ?????????????
?????? ????????????? ????????????? ?????????????
????????????? ???? ????????????? ????????????? ??????????????
??????????????? ????????????? ????????????? ??????????????
?????????????????? ????? ????? ?????
???????? ?????????????? ?????????????? ???????????????
?????????????? ??? ??? ???????
????????? ????? ????? ?????
????????? ? ? ?
????????? ??? ??? ?????
????????? ??? ??? ??????









??????????????M?????????? 2 (b)?????????? 1????





















? 3? JAXA???????? ??????????? 
(c) ???????????? (a) ????????? (b) ????????? 
 33





???????????????????????30, 50 deg.??????????0, 5 deg.???












? 4? K????????????????????????? 1/10?? 
(c) ??? (a) ????????KL????
???? 30 deg.? 
(b) ????????KH????
???? 50 deg.? 
? 5? M????????????????????????? 1/7.8?? 
(a) ???? (b) ??? 
 34
????????????????25 mm? 6???????? 6?????????????
???????????????????????????????????????????
???????6 ???? 7 ???????????????????????????????
?????????????????????????????4???????? 2?? 
??????????????? 3?? 5????? 3?? 4? K????????????
?????? 5? M?????????????????????????? Pt? 2.0 atm??
???? 1.5 atm?????K ??????????????????????????? 0.3?
1.3????????? 0.7?1.9???M?????????? 0.3?1.9???????????
?????????????????????-2?10 deg.?????????????????









































































???? ?????? ???? ?? ???? ?? ?? ?? ????????? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ????? ???? ????? ?????????? ?? ?? ?? ???? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ????? ???? ?? ???? ?? ?? ?? ???? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ????? ???? ?? ???? ?? ?? ?? ???? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ????? ???? ?? ???? ?? ?? ?? ???? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????    























???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ????? ???? ????? ????????????? ?? ?? ?? ????????? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ????? ???? ?? ???? ?? ?? ?? ???? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ????? ???? ?? ?????????? ?? ?? ?? ???? ?????
???? ?? ?? ?? ?? ?? ?? ?? ?? ?????
???? ????? ???? ????? ??????? ?? ?? ?? ????????? ?????
???? ????? ???? ?? ?????????? ?? ?? ?? ???? ?????
???? ????? ???? ????? ???? ?? ?? ?? ???? ?????
???? ????? ???? ?? ???? ?? ?? ?? ???? ?????    
# = ??????? 




















???? ?????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ???? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????
???? ????? ?? ?? ?? ?? ?? ?? ???? ?????   
 36
???????????????





















































































































































































































































































































































































































































(b) ??????? (a) ??????? 






? 6? ???????????????????? 1?K??????????????KL????  
? ???????????????? ????
??????? ?????? ?? ?? ?? ?????
?? ???????? ??? ??? ??? ???? ??????? ?? ??????? ??? ??? ??? ???? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
????
?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
????
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ??????? ?????? ???????
????
?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
????
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??????? ?????? ??????? ?????? ?????? ??????? ??? ??? ??? ??? ??? ???
??????? ?????? ??????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
??????? ?????? ??????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ???????
????
??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
????
?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
????




    
 40
? 7? ???????????????????? 2?K??????????????KH????  
? ???????????????? ????
??????? ?????? ?? ?? ?? ?????
?? ???????? ??? ??? ??? ???? ??????? ?? ??????? ??? ??? ??? ???? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ???
????
?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
????
?
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ??????? ?????? ???????
????
?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ?????? ???????
?????? ?????? ?????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ?????? ???????
?????? ?????? ?????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
????
?????? ?????? ??????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ???
????
?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ?????? ???????
??? ??? ??? ??? ??? ???
????
?????? ?????? ?????? ?????? ?????? ???????
????
?
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
????
?????? ?????? ?????? ?????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
????
?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ???
?
?????????????? ?????? ?
???????? ?????????????????????? ????? ??????????
   
 41
 
? 8? ???????????????????? 3?M??????  
???????
??????? ??????? ?? ?? ?? ?????
?? ???????? ??? ??? ??? ???? ??????? ?? ??????? ??? ??? ??? ???? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ???????
????
??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
????
??????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ?????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ???????
????
??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ??? ??? ??? ??? ??? ???
??????? ?????? ??????? ?????? ?????? ???????
????
??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ??????? ?????? ???????
????
??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ??? ???
??????? ?????? ??????? ?????? ?????? ???????
????
??? ??? ??? ??? ??? ???
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ??? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ?????? ??????? ???????
??????? ?????? ??????? ?????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ??????? ??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ???????
????
??? ??? ??? ??? ??? ???
?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ???
????
??? ??? ??? ??? ??? ???
??????? ?????? ??????? ?????? ?????? ???????
??????? ?????? ??????? ?????? ?????? ???????
??????? ?????? ??????? ?????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
?????? ?????? ?????? ??????? ?????? ???????
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
??? ??? ??? ??? ??? ???
????






























? 13? K??????????????????? 0 deg.???????????????? 
(a) ????????Mach 0.7? (b) ????????Mach 0.7? (c) ????????Mach 1.5?
 43
???? 
[1] ?  K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, T. Himeno, H. Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, 
“Development Plan of a Small-scale Supersonic Flight Experiment Vehicle in Cooperation between Universities”, 
25th International Symposium on Space Technology and Science, 2006-g-20, June 4-11, 2006, Kanazawa, Japan. 
[2] ?  R. Minato, I. Tokura, N. Tanatsugu, T. Himeno, T. Kojima, H. Kobayashi, “Preliminary Design of a Small-scale 
Turbojet Engine for a Supersonic Flight Experiment Vehicle”, 25th International Symposium on Space Technology 
and Science, 2006-g-22, June 4-11, 2006, Kanazawa, Japan. 
[3] ? “Digital DATCOM”, Public Domain Aeronautical Software (PDAS) CD-ROM, www.pdas.com. 
[4] ? “USAF Stability and Control DATCOM”, McDonnell Douglas Corporation and Air Force Flight Dynamics Laboratory, 
1978. 
[5] ?  ????????????????????????????????????????????????
???????????????? 49?????????????3E07????2005? 11?? 
[6]  H. Kimura, S. Hada, K. Mizobata, R. Minato, N. Tanatsugu, “Flight Trajectory Analysis of a Small-scale Supersonic 
Flight Experiment Vehicle”, 25th International Symposium on Space Technology and Science, 2006-g-21, June 4-11, 
2006, Kanazawa, Japan. 
 
???????????????
[1] ?  ????????????????????????????????????????????????
?????????????????????????? 49?????????????3E05????2005
? 11?? 
[2] ?  ????????????????????????????????????????????????
???????????????? 49?????????????3E07????2005? 11?? 
[3] ?  ?????????????????????????????????????????????? 49?
????????????3E08????2005? 11?? 
[4] ?  ??????????????????????????JAXA/ISAS ????????????????
????????????????????? 2005??? 2????????????2006? 1????
???? 
[5] ?  ????????????????????????????????????????????????
???????????? ? 2?????????????????2006? 2???????? 
[6] ?  ????????????????????????????????????????????????
????????????????????????????????????????????????
?????????? ???????? ??????????????????2006? 3?? 
[7] ?  ????????????????????????????????????????????????
?????????????????????????? 3? HASTIC?????????2006? 3?? 
[8] ?  ????????????????????????????????????????????????
??????????????????????????????? 3? HASTIC?????????2006
? 3?? 
[9] ?  K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, T. Himeno, H. Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, 
“Development Plan of a Small-scale Supersonic Flight Experiment Vehicle in Cooperation between Universities”, 
25th International Symposium on Space Technology and Science, 2006-g-20, June 4-11, 2006, Kanazawa, Japan. 
[10]  H. Kimura, S. Hada, K. Mizobata, R. Minato, N. Tanatsugu, “Flight Trajectory Analysis of a Small-scale Supersonic 
Flight Experiment Vehicle”, 25th International Symposium on Space Technology and Science, 2006-g-21, June 4-11, 
2006, Kanazawa, Japan. 
[11]   K. Mizobata, R. Minato, N. Tanatsugu, H. Kimura, H. Sugiyama, T. Saito, I. Tokura, S. Komazaki, T. Himeno, H. 
Kobayashi, T. Kojima, S. Aso, Y. Tani, T. Arai, “Development Study on a Small-scale Supersonic Flight Experiment 
 44
Vehicle with Jet Propulsion in Cooperation between Universities”, 14th AIAA/AHI Space Planes and Hypersonic 
Systems and Technologies Conference, November 6-9, 2006, Canberra, Australia. 
 
 
 
 
